Prof. E. Hull. On a possible [May 16, May 16, 1889. P ro fesso r G. G\ S T O K E S , D .C .L., P resid en t, in th e C hair.
T h e P re se n ts received w ere la id on th e table, and th a n k s ordered fo r th em .
T h e follow ing P ap ers w ere read :- (A b stra c t.)
T h e a u th o r com m enced by p o in tin g o n t th a t th e o rig in an d cause of te rr e s tria l m ag n etism w ere still subjects of con troversy am ongst physicists, a n d th is p a p e r w as in ten d ed to show t h a t th e e a rth itself co n tain s w ith in its c ru s t a source to w hich these ph enom ena m ay be traced , as h in te d a t by G ilbert, B iot, a n d o th e rs ; th o u g h ow ing to th e w a n t of evidence re g a rd in g th e physical stru c tu re of o u r globe in th e tim e of th ese observers, th e y w ere u nable to identify th e supposed e a rth 's in te rn a l m agnet.
T he a u th o r th e n proceeded to show cause for believing th a t th e re exists b en eath th e c ru st an o u te r and in n e r envelope or " m agm a," th e fo rm er less dense a n d h ig h ly silicated, th e la tte r basic an d rich in m ag n etic iron-ore. T h is view w as in accordance w ith those of D uro ch er, P restw ich , F ish e r, an d m any o th e r geologists. T he com position of th is in n er m agm a, an d th e condition in w hich th e m ag n etic iron-ore ex ists w ere th e n discussed, a n d it was show n th a t it probab ly ex ists u n d e r th e form of num erous sm all crystals w ith a polar arran g em en t. E ac h little cry sta l being itself a m agnet, and h av in g cry stallised o u t from th e m agm a w hile this la tte r was in a viscous condition, th e crystalline g ra in s w ould necessarily assum e a polar arran g e m e n t w hich w ould be one of equilibrium . B asalt m ig h t be tak en as th e ty p ical rock of th is m agm a.
T he th ick n ess a n d d ep th of th e m agnetic m ag m a beneath the surface of th e globe w ere th e n discussed, and while ad m ittin g th a t i t was im possible to come to any close determ in atio n on these points ow ing to o u r ig norance of th e relative effects of increasing tem p eratu re and pressure, i t w as assum ed ten tativ ely th a t the o u ter surface of th e effective m agnetic m agm a m ig h t be a t an average depth of abont 100 miles, an d th e th ickness about 25 or 30 miles. The proportion of mag-1889.] Geological Origin of Terrestrial net.ic iron-ore in basaltic rocks was th en considered, and it was shown th a t an average of 10 to 15 per cent, would express these proportions ; and assum ing sim ilar proportions to exist in the e a rth 's m agnetic magma, we should th en have an effective terre stria l m agnet of from 2J to 3 miles in thickness. The actual m agnetic m agm a or shell m ight be very m uch th ick er th a n th a t here assum ed.
Instances of p o larity in basaltic m asses at various localities were adduced in order to illu strate the possibility of polarity in the internal mass. The subject of th e polarity of the globe was then discussed, and it was pointed out how the position of the so-called " m agnetic poles " leads to th e inference th a t they are in some way dependent upon th e position of the terre stria l poles.
T he auth o r regarded the so-called " double p o le s " as m erely due to protuberances of th e m agnetic m agm a into the exterior non m agnetic magma, and considered th a t th ere was really only a single m agnetic pole in each hem isphere, em bracing th e whole region round the terrestrial pole and th e stronger and weaker magnet included w ithin th e latitu d e of 70° w ith in th e n o rth ern hem isphere.
I t was pointed out th a t the poles of a bar-m agnet embrace a com p arativ ely large area of its surface, and hence a n atu ra l te rre stria l m agnet of th e size here indicated may be in ferred to embrace a proportionably larg e tra c t for its poles.
In reference to th e question w hy the m agnetic poles are situated near those of th e ea rth itself, th is phenom enon seemed to be con nected with th e original consolidation of th e crust of the globe, and the form ation of its internal m agm as.
I t was pointed out th at, owing to the differences of tem perature w hich m u st have ex isted in th e polar regions, as compared w ith those of the equatorial, the process of solidification has been more rapid in the polar legions th a n elsewhere, and it was inferred th a t in th e case of the m agnetic m agm a the process of crystallisation and the polar arrangem ent of the particles of m agnetic iron-ore would proceed from the poles towards the equator in a radial direction. The m anner in which the phenom ena of m agnetic intensity, and of the dip of th e needle a t different latitudes could be explained on th e hypothesis of an earth 's intern al m agnet, such as here described, was then pointed out, and th e analogy of such a m agnet w ith a m agnetic bar passing through th e centre of the earth was illustrated.
The author then proceeded to account on geo-dynam ical principles for the secular variation of the m agnetic needle, and also to show how the objections th a t m ight be raised to the views here advanced, on the grounds of the high tem perature which m ust be assumed to exist a t the depth beneath the surface of the m agnetic magma, could be m et by considerations of pressure, and on th is subject read a letter which he had received from S ir W illiam Thomson, F.R .S.
Drs. S. Martin and R. N. Wolfenden.
[May 16,
In conclusion, th e au th o r stated it was im possible in a short abstract to go into th e details of th e subjects here discussed, and for fu rth e r info rm ation th e read er m u st be referred to th e paper itself. T he object of th e p resen t investigation was to stu d y th e physio logical action of th e active principle of th e jeq u irity seed. A w atery infusion of th e seeds, as is well, know n, produces severe in flam m ation of th e conjunctiva w hen a few drops are placed in th e e y e ; and w hen in jected u n d er th e skin, or as in th e " sui " poisoning of cattle in India, it is fatal to anim als.
II. " Physiological
B oth th e local irrita n t and th e poisonous properties of the seed w ere form erly ascribed to a specific organism , called the jequirity bacillus, th e n a tu re of which was investigated by S attler, Cornil, and Berlioz. K lein, however, showed th a t the action could not be due to a bacillus, since th e poison was perm anently destroyed by mo m entary boiling of th e infusion. W arden and W addell have effectu ally disposed of th e bacillus theory of th e action of jequirity, and in a pam phlet en titled th e ' N on-B acillar N a tu re of A brus Poison ' (C al cutta, 1884), th e y dem onstrated th a t the poisonous activity of th e seeds was dependent on a proteid body w hich was called by them Abrin. A b rin was considered to be closely allied to egg'-albumin an d th e vegetable album ins. The reactions given by W arden and W addell are, however, by no m eans conclusive th a t abrin belongs to th e class of " album ins " as understood by physiological chemists. The fact th a t it is p re cip itated from solution by acetic acid shows th a t i t is n ot an a lb u m in : th is is a reaction common to globulin and certain o th er proteids, such as alkali-album in. The reactions, m ore over, given by these observers as given by abrin are not distinctive of it, b u t are common to all proteids.
To clear up these discrepancies th e proteids of the seed were in vestigated by one of us (M.), and in a paper published in the ' P ro ceedings of th e Royal Society ' (vol. 42, p, 331) two proteids were described, a globulin and an albumose. The globulin was found to be vegetable paraglobulin, being soluble in 15 p er cent, sodium chloride solution, and coagulating in 10 p er cent, m agnesium sulphate
